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1> K K A J{ T£ L C E J P : 

Some species of the genus Pythium (section 

Orthosporangium Fisch.) from the soil, with observations 

on their cultures. 

(With 2 plates .) 

l\f any diHeases of our garden-plants are caused hy fungi, wher e the 
infection is effected by means of the soil. Among them th e pythiaceous 
pathogenes play a leading part. W e find th em in gardens, in the fiel<ls 
and in the woods. ]~rom several pattern s from spots in th e botanical 
garden in which summer flowers are eultivated and where they are 
sow n before they arP finally transplanted, I succeeded in isolating two 
sp ecieH of the genus Pythiitm, to cultivate them in artificial cultures 
and to fo]]ow their d evelopment. The two species are: Pythi1fl1l rnegala­
crmth llm de BARY which was i<lentified by comparison with the cultu-
1 ·~~ of the Ce11traalhureau voor Schimmelcultures, Baarn, and which 
had heen lrn ow11 rn ore as a saprophyte on various plant r emains in 
hurni<l plaees, only <l e BARY d rscrihing it as a parasite on prothallia 
of Todea africmrn. 'T1he other species was the little known Pythiwn 
spinoswn RA vV r\ DA <leHerihe<l as parasite in th e seedlings of Ant,ir rhi-
111t m rna ms. 

The Pyl71iun1 s lin~ aR parasites in humid so il, 011 plant or animal 
rrrnaim.; in watrr, or a R iwxasit(•R of pla11ts in Ow ~oil ~ or in water 
(rar<:ly ·af\ parax itl'R or m1imal R). Th0y Wf'T'P frpqnP11tl~- found ·in the 
~o il ( SPJ~SCHNl1~\V 189!), .n~NSEN 1m2, H .\ HY 1~~Y 102f'>, 1027, 
BY.Xrrn-C ILHl1~ WI., mm, .TONER 1925, H \PER rn28 ), fnrtlwr as pa­
raRites 011 grrmi nnting plants (van HALL 1D2-1, R X:\fOS 102G . .TO­
H ANN, noringwr. mcKNON 102G, 1!128 ), 011 < ·011ifrron ~ srf'<lli11g~ 
( mt~1FOHD 1mi, NPXl TLDINn mu, TT ,\H rrnY-HXHN l~H!) , IL \T­
HLTHN 1922, rn~HCE-HJ\RTLKY 1910, -:\L\Y-YOPNO 1927. SIB ILL\ 
1928 ), and hes idPH tlw re e.x i ~ t~ a vastp Ii teratnre r eg-arding thr <li s tri­
hu tion and in frdion of th speeies Pythin111 dP l-Jur.11w11rn1 and the <li-
1-iPrl~PR of potatops anrl othpr cnltivaterl plants earnwd h~- lower fnng-i 
arnl i 11 which var ious l'yt71 ium s play a11 imporhrn t pa rt (ORTON 1909. 
JIA"WKI NN tm7. 1919, IHCK!'30N rn22. RH POYALO\~-LT K 192-1, 



IL\NSF'OHD 1!1:2-t-, ~\NFOHJ> U)22, ggf{K l~JLKY 1D2:>, SllHJlt l S 
1930. l93l). Some .. p eries are parasites of plants arn1 after their decay 
thPy liYe as ~aproph:· tes on th eir r mai11 s. 

1\1 t h 0 d s. 

The soi l sarnpl s from various spots of tlw hotaniral gankn W('l'(' 

plae )d into larg:} Petri di shes and thesl' wrre l'illed with distiJle(l watPr . 
.... ftrr two days hyphae appear d growing l'n'Pl,\· l'rom the so il into t11P 
water. Th cl an ends of th e hyphac~ WPre en ltivated on agar plates . 
.. \ .. ti ll b tter method for isolating tlws Phyeomyretes from thP so il j~ 
that h.'- nwans of ca rrots. PiPee. of hoj}P<l and steriliz <l eanob an· 
plae <l into distilled water 011 so il samples. AftPr two or three da,v~ th(' 
carrot i"' rov red with the fibre~ ol' tlw fungn~ \Vhirh tlwn, trn11 ::-; pla11-
h·<l 011 agar, gin' pun' euJtures. In these watp r-enltures wc> c·an gd 
zoosporangia whirh ean serve for furthPr <·ultnres . Cultures without 
''·ater are more diffirult as the.'· are rxpo~ed rnueh to infections hy ntlipr 
fung-i. \Yh en WC' ~lH'('C'P<l with ~ uc h a enl tu r0 WP rm1 l'ollow on tlw C'ar­
rot thP \\·hol e eYolntion of fop fungu~, P~ }WC'iallr tlH' l'orll1ati011 ol' th(• 
nogonia and antheridia. 

To tran~plan t th C' hyphac) for plll'P eultn n's I U.'C'rl <l i. till Pel '"' H t <' r 
~o a.' to get zoo~porangia, ancl hes idP~ agar rne<lia on which the oogonia 
form 'Cl. In th <'u ltn re. l used: 

1. , oil agar (1000 rem wah·r, 10 g r Raeharose, 0.2 g r K 2HPO.,, 
0·2 gr :\fgS0 4, 0·2 g r NaCl. 0'1 gr CaN04, ]:)'2 gr agar, f) gr CaCO :{ ). 

2. Carrot agar (1 OOO erm water, 20 g r agar, 100 gr rarrotR). 
3. Corn meal aga r after .. L TTHKWS 1931 (1000 <·rm water, 10 

tea:poonfuL corn meal, 20 gr agar) . 
The n-•. ·ult.· with thesl' various culturC' rnP<lia 011 tht> sPx ttal n·pro­

rlnrtion of the two species are r corded in the following tahlP: 

r= --

Culhtn· mc•di11 

Spc•ei<•s I 

1. 2 .) 4') 
I I I 

I 
Py hium m<•ga l:wa11tl111n1 + I + - + I 

Pythium spinosum - I I + + I -r-

•) Culture on boil<'<l 1•a 1Tot without w:1tn. 

rrh() tahJ(• RhOUR thP evolution of t}W oogonia ohS<'l"V<•d i11 hoth S JH'­

rie : on r·arrot without water the oogonia rl PvPlopp(l in hoth (•as(•s j,, 
~ ix or .. •vP11 day.-. Ill aga r C'ultur<'~ th<· <'Volutio11 l'rn111 tl1e tinw of i110-

<·ulati011 to tJt<• apJWarance of tilP first Oogonia took l'Ollf to :-; jx dap: 
und •r JJ<>nnal lahorator~· t m p ·ratnre. 
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Zoospores can be followed well j11 di stilled water jnto which wu 
brought pieces of the fibres with sporangia. After some hours zoo-spo­
res develop. 

Morph o 1 o g y and Dev e 1 op men t of the Fungus. 

The mycelium is formed by hyphae, 2-4 ft diam., sometimes stron­
ger, often with frregular, numerous and monopodial ramifications. In 
pure cultures the mycelium consists of the hyphae with the growth out 
in a radial direction, and variate in the size and method of branching. 
The hyphae are but rarely forming septa in young cultures (only :in 
sporangia and oogonia), more frequently they appear in older spe­
cimens. In places the hyphae form resting conidia which with their 
spherical (rarely pyriform) shapes of 5- 20 !'· in diam. corr espond 
fully to the sporangia from which they differ only by growing directly 
in the mycelium without forming zoospores. In Pythiitm megalacanthiun 
no conidia are formed. Tn P. spinosum they form in great number even 
in the tissue of the host, in cultures they develop only in distilled wa­
ter and then mostly intercalarly, once only they were followed termi­
nally. In their germination we can follow in st ead of one bag the growth 
of hyphae on two or three sides. 

1. Non-Sexual Reproduction. 
The generally spherjcal sporangia develop terminally on short la­

trral branches, rarely intercalarly with parasitic specimens intrama­
trically, onlv on the surface of the epi(lennis thev send out an emptying 
neck which pierces the surface wall of the bodv of the host. The size 
varies: with Pythium rn egalacanthmn it is generaly 20-30 ft in diam. 
These sporangia (presporangia, sporocysts NICOLAS and AGGERY 
1 H28, 6) develop a t erminal or lateral emptying canal of varying size 
through which the contents of zoosporang'ia is empti ed out and tlw 
walls -are still existing. the hyphae continue their growth just as is it 
the case with the proliferating sporam;ia of the genus SatJrolegnia, 
Achlya, or PJ1thium v ro l,ifernm. The sporangia are not on sporangio­
phores which arr <listinetly separatr<l from vegetative hyphae. 'rhe 
vesicle is a minute, fragile bag into whieh the contents of the sponrngfa 
passes through the duct. The zoospores develop in the midol f' of the 
vesielE~ from ;=) to 1:1 or morr, 1G !' in <limn. when encysted, with 2 latP­
ral cilia attached on one place (hilum) and they are mmrnplanetic. Di­
plan etisrn was followed only with Pythil(m B11tleri and P. rliacr1 r7J1on 
(DRF~CHSLgR Hl30, 3, BFTLF-m 1007, 2), though n·c0ntly MA 'r­
rrHE'W-S (1931, 5), maintains tliat tlwrf' is here no tru0 diplaiwtisrn fls 
it found with Saprolegnia. 

2. Sexual R ,prodnrtion. 
The spherical oogonia arr sitting lC'rniinall>· (rarel~· intPrcalarl.Y) 

011 lateral branches, thry are smooth, :1:1-4;) ·" in rliam. fn C'ultnrrs th<'.'" 
soon detach along th r sPpta. Tn cnlturPs the variaticrns i11 si:;i;r ohs('rV('d 
arr lwtwre11 10 a1l(l 00 l'· rrhe walls of the oog011ia an• ec>YPrP<l witl1 
long stings varying in length (up to 10 ,u long) and nomled. 'rhr 
4 Preslia•x . 
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stings are formed of conical extensiow.; of the membrane. The oogonia 
contain one hig, spherical, and smooth oospore which fills almm;t the 
whole interior of the oogonium. \Vith Pythium szJinosum the oogonia are 
tl'rminal, spherical, J G- 25 ~i witl10ut the spin es, Hwre are very lon g) 
sparse spines. 

The antheridia grow mostly from the othrr neighbouring h,vphae, 
generally several around one oogoni um. OiherwisP also hypogynous or 
androgynous antheridia are formed of s imilar hyphae as arr those of 
thP oogon ia. W i t.h P9thhun SJJi1zns 1ll'fJl f4A -w 1\ DA ( 8) describes arnl ro­
gy nous antheri<lia rarely developing from the hyphae below the oogo11ia. 
The m1iher]dia appear aTJd <li l'l'c~renciate as ouee as soon as the oo-gon]a 
begin to rlcvt']op. r]1Jie nurnlH:-'I' ol' a11th0ridia of Oil\' oogoniurn VariPH, 
sometimes as manv as 25 antheridia were counted. 

rrhe process ~f fecondation was with man>r speeies the object of 
detaill ed studies from a cytologic point of wiew ( PRfNGSHl1~TJ\f , 
ROZF_J and CORNU, de BARY, \VORONTN, \VARD, FJSCH, DAN­
O~ARD, vVAGN.ER, THOW, BU11LlDR, MIYAK~, EDSON, PAT­
TFJRSON, MATTHEvVS). 

The oospore remain for a long time (several months) within t]w 
walls of the ooµ;on i a an cl eonw;.; out the h reaki ng down of the wal] s. 
Hi tlwrto i10 µ;<' r111inati nµ; oospon' has hern fol] owerl. 

D i s t r i b u t j o n. 

Pythinm spinosum RA Vil. - Rpinrs very long, scarce, resting sphe­
rieal or prar-shape(1 eoniclia, m1thPridia µ;Pnerall >· a ndrogynous. 

Tt was described h~· SA \VADA as a parasit<' on seed lings of _An­
ti rrhinnm JJl(ll'US, Oil Fornwsa (7, S). rr1w author experimented also 
with inoculations of this parasifr on otlwr plants (A ll inm r:;choe110-
pra1.rm111, A. fishtlos11m, JJaur1ts crll'ofo, C1t c1w1is satirus, Solanum me­
l011 ,r1e1ia, Rrassfra campestris, C!hrysantl1cn1u1n cor0i,11ariwn, DinntJws 
sinensis, Lachtra scariola var. sati1 1a) . _As remedy against it Jw recom­
mrnds wood asbes o r a mixture of 1im0 and s ulphur with which the 
fi0h1s an<l tlir hrds i11 the gar<lens l1av<' to he strewn. Tn our country it 
was found i11 soil in whieh nn·ions annual plants were ('Ultivated, among 
Hwm also A1dirrhimon ma-ills. Oft0n l ohsrrved the fall of seedlings of 
A 1it i r rhinwn jn the hotm1iral g·a r<len in the hot-he<ls a n<l also in 111:· 
own garden. T helieve that th0 ransr of this <lisease was ;jm;;t this 
paraRite. 

P.llthinm 111e,r1alaca1nfl11rm rle R ,-\ HY. - ~porangia spherical, sepa­
rah'd h>T a fH•ptnm, later h>1)har proli fern ting, oogonia with spines. no 
('oni<lia form. 

_After <lt' B \ RY this pantsiti<' fungus did i10 t grow 011 germina­
ting '"1epidinm sativum. bnt hr was ahle to cultivatt' it as a parasitr 
on Ht<' protlrnllia of tliP frrn Todca africmw. RCHHOl1~'rl1~B (1880, ~)) 
clui-;nilws it from rottPn stPmps of r ero nica hrde raefo lia. HARTl~ H 
arnl WHlrrNl1Jy (1027, 4) iRolatrd it from lett nre, RrTRMAN (1927, 1), 
l)ll)[)f1JNR (1031, 2a), from infrdt>d roots of nnx, i11 Holla1Hl; thi~ di-
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s a i._ callPd »vla bran l «. Bl.,. ~l\L:\N'~ obse rvatiorn" W Cl'e eonfirnwd 
and xtended by van d r MJ1~11..iR ( 1928, 10) who experim nted with flax­
fire. lt wa._ found al o in th e roots of par"ley (N ICOL \S arnl ACHJEJ­
RY 192 , 6) where v ery larg oogonia were fo und. ln hi s monograph of 
the genus Pyth iwm of North nwrica l\ l TTHJ~J\YS ( 1D31, 5) did not 
find thi sp ci s and ites only the obs r ations of europran mycologi sts. 

Su n1111 a r y. 

1. In ... oil sample" from sev ral spots of tlw botanical ganlPn 
Pythimn megalaoan t711nn de BARY and P. sp inoswn RAW. were fournl. 
Both speeies were isolated and cultivated in different enlture media. 

2. ln di stilled water Pythi1011 spinorn m develop. nmnernnf-i i11ter­
calar conidia whieh often g rm ._ imultaneously in two or three l1yplme. 

3. The pr sporangia develop a eanal through whieh t heir eonten t s 
pa .. ses into the v side where the zoos pores form. A ft er thr zooRpore. 
have l ft the . poranginm of P. nz egalaca11th1tm c011tim10s to grow. 

4. Thfl membrane of th ext ending oogonia form witl1 both speeiPs 
long. spar. e spines. 

5. Py thimn pinosmn SA \Y. is a much di ~ trihuted parasitr of th e 
~ 0(1ling'"' of "' nrnmer plant~ which are cultivated esp ecially ji1 flowP r­
~ardCln.' (Anti rrhinum), and it causes th r ir fall in spring-. Otl1<'rwi se 
it liv . as a saprophytes in the soil of thtl heck 

6. Pytlz i1nn meqala canthum <l e BARY which was fornw rl y dNw ri­
hed more a a saprophyte, can be likewise such a parasite of gardP11 
plants. 
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EXPLANATIONS OF FIGURES. 

Plate I. 

fJ yth·iitrn megalacanthum. J .- 8. - 1. Habit. 2. Mature sporangium just before the for­
mation of a vesicle. 3. Formation of a vesicle with the zoospores. 4. Zoospores. 
5. Proliferating sporangium. 6.- 7. Oogonia with diclinous anthcridium. 8. Opti­
enl section of the mature oogonium with oospore. 

Pythiurn spinos·nm. 9.- 13. 9. Tntercalary conidium. JO. Terminal coni<lium. 11. Germina­
ting eo11i1lium . 12. Oogonium. 13. Mature oogonium with long sµines. 

Plate II. 

Pythium m egalaranthmn. J.- 2. - l. llyphae, microphotography of culture in soil agar. 
2. Antheridia with one oogonium in carrot agar culture. 

Pythium spiuositm. 3.-4. - 3. Oogonia with mature oospore in corn meal agar culture. 
4-. Oogonia in earrot agar. 
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